Enhanced adhesion/spreading and proliferation of mammalian cells on electropolymerized porphyrin film for biosensing applications.
A polymer film of porphyrin was formed through electropolymerization of p-amino-substituted tetraphenylporphyrin on indium tin oxide (ITO) surfaces. The adhesion and proliferation of MCF-7 cells (human breast cancer cell line) on the film were investigated. It was found that cells cultured on this film could attach and spread more rapidly than on glass, ITO and tissue culture polystyrene (TCPS), and thus the film was demonstrated to be a good adhering substrate. MTT experimental results show that the viability of cells cultured on this film is higher than on TCPS, and fluorescence microscopic observation indicates that cells cultured on the film are not under apoptosis. Based on its excellent cytocompatibility, the polyporphyrin film was used to modify the gold electrode surface of a piezoelectric quartz crystal, and quartz crystal microbalance (QCM) technique was applied for real-time monitoring of MCF-7 cell growth and assessment of chemical cytotoxicity. The proliferation and condition of cells on the surface of the film-modified quartz crystal gold electrode were investigated through fluorescence microscopic observation. The results obtained from QCM experiments are consistent with that from microscopic observation. Additionally, the polymerized film on gold surface can be removed completely and easily, which greatly improves the reproducibility of the quartz crystal gold electrode.